Population-based studies monitoring endof-life care are lacking. This study describes involvement of caregivers, access to specialist palliative care, treatment goals (cure, life-prolonging, or palliation), and content of end-of-life care (physical, psychosocial, or spiritual) in a representative sample of dying persons in Belgium.
often involved in end-of-life care in 76%, 78%, and 75% of cases, respectively. Specialist multidisciplinary palliative care services were provided in 41% of cases. Two to 3 months before death, a palliative treatment goal was in place for 37% of patients, increasing to 81% in the last week of life (P Ͻ .001). Two to 3 months before death, physical, psychosocial, and spiritual care was provided to a (very) large extent to 84%, 36%, and 10% of patients, respectively. These numbers increased to 90%, 54%, and 25%, respectively, in the last week of life (PϽ.001).
Conclusions: In Belgium, most dying patients have both formal and informal caregivers. Provision of specialist palliative care is far less frequent. A transition from cure to palliation often occurs late in the dying process and sometimes not at all. Psychosocial and spiritual care is delivered considerably less frequently than physical care.
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E ND-OF-LIFE CARE HAS BECOME an issue of great clinical and public health importance. Developments contributing to this issue are the growing number of elderly people, the increasingly chronic nature of dying, and the growing recognition that end-of-life care is less than optimal in many countries. [1] [2] [3] However, there is a lack of population-based and nationwide data evaluating and monitoring the care that patients are receiving in the final months of life on a societal level. 3, 4 From the analysis of mortality statistics based on official death certification, we have learned how many people die, at what age, from what causes, and where, 5 but no such systematic population-based data are being gathered concerning the (quality of) endof-life care provision. [1] [2] [3] [4] Involvement of caregivers, the goal of medical treatment at the end of life, and the content or type of care in the final months preceding death can be important process parameters of quality of end-of-life care. Frameworks describing the concerns of dying people incorporate the importance of dying in a familiar environment surrounded by loved ones. [1] [2] [3] 6 Formal and informal primary caregivers as well as specialist multidisciplinary palliative care services can play an important role. 5, [7] [8] [9] Furthermore, according to the World Health Organization (WHO), medical treatment at the end of life should be directed at comfort or palliation, while curative or lifeprolonging treatment goals, in the absence of a palliative care approach, are to be avoided. The WHO promotes palliative care as the preferred approach to end-oflife care, defined as an approach to improving the quality of life of patients and their families who are facing life-threatening illness, through treatment of pain and other physical, psychosocial, and spiritual problems. 1, 7 The WHO further describes the content of palliative care as holistic, ie, integrating the psychological and spiritual aspects of patient care, and advocates that palliative care should be applicable early in the course of life-threatening illness, for all patients, in any setting.
Unfortunately, empirical studies evaluating these aspects of end-of-life care on a nationwide and populationbased level are lacking. Previous studies have been restricted to specific patient populations (such as elderly or cancer patients) or to specific settings (such as hospices, nursing homes, or hospitals). Also, they often focus on a specific aspect of end-of-life care provision, eg, a specific care service (hospice care) or treatment (chemotherapy or tube feeding), or are limited to physical care provision only. [9] [10] [11] [12] [13] [14] [15] [16] In this nationwide study, we aimed to provide a current state of affairs on end-of-life care provision in Belgium for a representative sample of dying persons. Because general practice is highly accessible for all patients in Belgium (eg, 95% of the population, including care home residents, have a regular general practitioner [GP]), 17 we used a national representative network of GPs. Research questions were as follows:
1. To what extent are caregivers involved in patient care in the last 3 months of life, including specialist multidisciplinary palliative care services?
2. What are the main goals of medical treatment in these last months of life-cure, prolonging life, or palliative care-and do they change when the patient is approaching death?
3. What is the importance of physical, psychosocial, and spiritual care in these last months of life, and does the importance change when the patient is approaching death?
4. Which patient and health care characteristics are associated with involvement of caregivers, goals of treatments, and content of end-of-life care?
METHODS

STUDY DESIGN
To measure end-of-life care irrespective of setting or disease, we collaborated with the existing nationwide Belgian Sentinel Network of General Practitioners. This network, operational since 1979, has proved to be a reliable surveillance system for a wide variety of health-related epidemiological data. 18, 19 In 2005, the network comprised 181 regularly participating general practices (consisting of 205 GPs), which are representative of all 10 578 Belgian GPs in terms of age, sex, and region and cover 1.75% of the total Belgian patient population. 18 The characteristics of the GPs have been published elsewhere. 20 In 2005, this sentinel network participated in the Sentinel Network Monitoring End-of-Life Care (SENTI-MELC) study, a mortality follow-back study on monitoring end-of-life care. Each week, the GPs from the sentinel network registered all deaths of patients in their practice who were older than 1 year (certified deaths and deaths of which they were informed afterward). They registered each death immediately after being informed, using a standardized form.
To focus this study on care delivered in the context of lifethreatening illness, we studied the final 3 months of life of all nonsudden deaths, excluding all deaths that had occurred "suddenly and totally unexpectedly." [21] [22] [23] In a previous pilot study, feasibility and power estimations were made. 24 A detailed description of the Sentinel Network Monitoring End-of-Life Care studies' methods and the first set of results have been reported previously. 25, 26 Anonymity of patient and physician was preserved. The study protocol was approved by the ethical review board of Brussels University Hospital. 5 . Content of end-of-life care in the last week, second to fourth week, and second to third month, respectively, before death (the extent to which patient care delivered by the GP or other caregivers was directed at treatment/care for physical problems, psychosocial care, and/or spiritual care, ie, existential, religious). These 3 palliative care domains (WHO) 7 were judged on a 5-point Likert scale (1, not provided or provided to a very small extent; 5, provided to a very large extent).
MEASUREMENTS
Because Belgium consists of 3 regions in which Dutch (Flanders) or French (Wallonia) or both languages (Brussels capital region) are spoken, the instrument was first developed in Dutch and then translated into French via forwardbackward translation. It was tested and slightly adapted after the pilot study. 24 Several control measures were used to ensure data quality, such as automatic follow-up to prevent missing data for key variables, data entry with consistency, range, and skip checks.
ANALYSES
The analyses were performed using StatXact 6 (Cytel Studio, Cambridge, Massachusetts) and SPSS 14.0 (SPPS Inc, Chicago, Illinois). We calculated binominal 95% confidence intervals (CIs) (exact method) for all outcome measures. For the potentially life-prolonging and palliative treatments, we calculated an aggregated sum score and identified the percentage of patients receiving 1 or more treatments. Differences between time frames were calculated using the Friedman or Cochran Q test for K-related samples. For content of care, we also calculated differences between physical, psychosocial, and spiritual care using the Friedman test, and mean scores (95% CIs) to obtain aggregate measures. We performed multivariate logistic regression to explore characteristics associated with the outcome measures, which were dichotomized for this purpose.
RESULTS
STUDY POPULATION
The GPs reported 1385 deaths in a 1-year period in 2005. Thirty-four percent of the deaths were sudden and totally unexpected. Twenty-one nonsudden deaths were not included because of too much missing data. Therefore, the results are based on 892 nonsudden deaths ( Table 1) . We compared the nonsudden deaths in Flanders (n=533) with the nonsudden deaths identified in another study, which were representative of all deaths in the same part of the country (n = 2128), in terms of age, sex, and place of death of the deceased patients. 21 There were no significant differences in these characteristics between studies (binomial 95% CI, exact method). No comparison data were available for the French-speaking part of Belgium (40% of the population). Table 2 shows that GPs, nurses/geriatric caregivers, and informal caregivers were "often" involved in the last 3 months of life in 76%, 78%, and 75% of patients, respectively; spiritual caregivers were involved in 4%. The presence of spiritual caregivers was unknown by the GP in 34% of cases. Specialist multidisciplinary palliative care in general was involved in 40.6% of cases (95% CI, 37.3%-44.0%): 61.3% of cancer deaths and 25.3% of noncancer deaths (data not shown). More specifically, palliative homecare was involved in 15.6% of all deaths (ie, 23.1% of patients who resided at home for at least 1 day in the last 3 months of life), palliative nursing home teams in 11.5% (30.8% of patients in a care home for at least 1 day), palliative care units in 13.1%, and mobile hospital teams in 7.4% (11% of patients who were hospitalized in the last 3 months of life). One patient in our sample used palliative day care.
CAREGIVERS
TREATMENT GOAL
The number of patients receiving treatment aimed at comfort or palliation increased as the patients got closer to death: from 37% 2 to 3 months before death to 81% in the last week of life (Figure 1) . Treatment goal was aimed at prolonging life for 44% of patients 2 to 3 months before death and at cure for 25%. Both decreased to onetenth in the last week of life. The percentage of patients receiving palliative treatment(s) increased as the patients got closer to death (Figure 2) : from 47% of all patients 2 to 3 months before death to 82% in the last week of life. Palliative treatment was initiated in the last week of life for 21% of all patients. Overall, 18% of patients did not receive any palliative treatment during the last 3 months of life.
The percentage of patients receiving 1 or more potentially life-prolonging treatment increased as the patients got closer to death: from 31% to 54%. Some patients received up to 7 different life-prolonging treatments. One or more of these treatments began in the last week of life in 19% of all cases. Overall, 31% of patients did not receive such treatment in the last 3 months of life. We obtained missing data for all treatments in the last week of life in 10% of cases (95% involved hospital deaths). Table 3 shows that 84% of patients received care for physical problems to a (very) large extent 2 to 3 months before death, increasing to 90% in the last week of life (P Ͻ .001). Two to 3 months before death, psychosocial and spiritual care was provided to a (very) large extent in 36% and 10% of cases, respectively, increasing to 54% and 25% in the last week of life (P Ͻ.001). For one-fifth and one-third of patients, respectively, GPs did not score psychosocial or spiritual care intensity. Regarding spiritual care in the last week of life, 66% of cases with missing data involved patients who died in the hospital. Table 4 shows the results of 11 logistic regression analyses in which the characteristics associated with caregivers' involvement, treatment goals, and content of care were studied. The most consistent and strongest determinants across all multivariate models were cause of death, place of death, and region within Belgium. Patients with cancer had higher chances of receiving care from clinical specialists, informal caregivers, occupational therapists/ speech therapists/physiotherapists, and multidisciplinary palliative care services than patients dying of other diseases. They also were more likely to receive psychosocial or spiritual care and treatment aimed at comfort or palliation. Potentially life-prolonging treatments were more often given to noncancer patients. Compared with dying at home, dying in a hospital was related to more care from clinical specialists and more life-prolonging treatments but to less GP or informal care and less care aimed at comfort, palliation, or psychosocial issues. Concerning the region, patients residing in Flanders had higher chances of receiving care from nurses, spiritual caregivers, and occupational therapists, speech therapists, or physiotherapists and of receiving treatment aimed at palliation or comfort, as well as lower chances of receiving life-prolonging treatments than patients in Wallonia.
CONTENT OF CARE
ASSOCIATED CHARACTERISTICS
Patient age was a consistent but less strong determinant. The younger the patient, the lower the odds of receiving GP care and care from informal caregivers but the higher the odds of receiving specialist palliative care, care from specialists, and potentially life-prolonging treatments.
COMMENT
To our knowledge, this is the first study describing caregivers, treatment goals, and content of end-of-life care on a nationwide and population-based level. We used an established representative GP surveillance network with a long history of registration research 18, 20 to identify a representative sample of dying patients in Belgium. Also, by excluding sudden, unexpected deaths and focusing on the last 3 months of life, we were able to study the care delivered in the terminal phase. 22, 23, 29 We found a percentage of sudden deaths comparable to that reported in previous nationwide studies. 21 Finally, contrary to other retrospective designs, we limited recall bias via weekly registrations, leaving little time between death and registration. 21, 23 . Differences between time frames were calculated using the Cochran Q test for K-related samples. All P values were significant (P Ͻ .001).
This study also has limitations. Reports were limited to the perceptions of GPs. For patients staying in the hospital, some data may have been missed, eg, specific treatments received in last week of life. Treatments that are part of routine clinical practice in hospitals or are not routinely reported to GPs probably have the highest chance of being missed. Also, some questions appeared especially difficult for GPs to judge; eg, data on spiritual care provision in the last week of life was missing for 1 in 3 patients. The number of missing data was high partly because patients stayed in hospitals but also partly because of other, unknown reasons. Clearly, GPs are sometimes not aware of such nonphysical care provision. Furthermore, a possible recall bias due to the retrospective design cannot be excluded. Finally, the registration mainly concerned care processes; hence, results can serve only as indicators or red flags. Quality-of-care outcomes, eg, symptoms and needs, were not measured but would have made it possible to judge individual appropriateness of care.
The results of our study show that dying patients often have informal and formal caregivers (GPs, nurses, and geriatric caregivers) in the final months of life, reflecting their important role in end-of-life care. Provision of specialist multidisciplinary palliative care services is limited to 41% of all nonsudden deaths: 61% and 25% of cancer and noncancer deaths, respectively. Although these Belgian figures are difficult to compare with figures from other studies because of different study designs and estimation methods, the figures on involvement of palliative care services found in other European countries and the United States are generally lower than in Belgium. 9, [14] [15] [16] A recent US study reported that 28.6% of patients older than 65 years had access to hospice services and hospice care. 15 In the United Kingdom, access to specialist palliative care services is estimated to be higher but restricted to patients with cancer (90%-91% of patients receiving such care had cancer). 16 The difference might be explained by variations in health care organization (eg, reimbursement policy) or in referral criteria. Compared with other European countries, Belgium has a high ratio of inpatient palliative care beds. 30 There are low financial thresholds for all patients concerning all types of palliative care. Specialist services are distributed evenly over the country and are available free of charge. 30 Also, Belgian law (2002) makes palliative care a basic right for all patients near death. However, even then, our study shows that less than half of patients receive this type of care. This relatively low number can be explained by a combination of factors. Traditionally, physicians are trained to save and prolong life, and new technological possibilities may support them in continuing a life-prolonging approach. Referral to multidisciplinary palliative care might be based on prognosis estimations, which has proved difficult, rather than on needs for comfort care. On a societal level, the subject of death is still frequently taboo, and palliative care options might not be well known by the general public. Also, structural and financial barriers to palliative care may play a role. 9 However, further research is needed to identify the most influential factors.
Results do show that for many dying patients general medical treatment is no longer aimed at cure at the very end of life; instead, it changes to palliation when death approaches, which might be an indication of a high quality of care.
1,2,7,9 However, for a significant minority of patients (one-fifth), a palliative treatment goal is entirely lacking at the time of death. Also, a transition to palliative treatment goals often occurs relatively late: not before the last month of life for two-thirds of patients. The absence or late onset of a palliative care approach is generally associated with poor quality end-of-life care. a Missing values (unknown/not responded) for physical care months 2 and 3, n = 72 (8%); weeks 2 to 4, n = 72 (8%); and last week, n = 84 (9%); for psychosocial care months 2 and 3, n=163 (18%); weeks 2 to 4, n = 177 (20%); and last week, n = 179 (20%); for spiritual care months 2 and 3, n = 280 (31%); weeks 2 to 4, n = 306 (34%); and last week, n=289 (32%).
b Scores were assessed on a 5-point Likert scale (1, not provided or provided to a very small extent; 5, provided to a very large extent). The scores 1 and 2 were recoded as "not provided or provided to a (very) small extent" and 4 and 5 as "provided to a (very) large extent." Differences between time frames and between physical, psychosocial, and spiritual care for each time frame separately were calculated using the Friedman test for K-related samples. All P values were significant (P Ͻ .001).
c Binomial 95% CIs (exact method).
Furthermore, many patients receive potentially lifeprolonging treatments until death (more than half of patients in the last week of life). Continuation of procedures, such as artificial food and fluid administration, is considered burdensome and possibly futile, especially if such procedures are begun in older patients in the last week of life, 11, 12 which was the case for several patients in this study. If we also take into consideration the missing data for this question, it is even possible that we underestimated the number of potentially life-prolonging treatments, since missing cases mainly concerned deaths in the hospital, where such treatments were provided more often than in other settings.
Another key finding is that even though most patients receive physical care at the end of life, and often there is an increase in nonphysical care closer to the time of death, psychosocial and spiritual care is often not provided, or at least not as far as the GP is aware. Because data were missing for a substantial number of cases, nonphysical care might have been underreported. However, even then, such care would still be provided to a relatively small extent compared with care for physical problems. Also, although we did not measure patients' individual needs for this type of care, the results might be indicative of a lower quality of care, because these domains have been identified by patients and families as critical in achieving a good death, and because palliative care philosophy has promoted a holistic approach to care. 2, 7 This finding confirms results from other small, qualitative studies or studies in specific settings, suggesting a large gap between patients' nonphysical needs and the actual care provided at the end of life. 1, 6 However, more in-depth insight into these care components requires additional direct monitoring of patients or their significant others.
Not all of these findings apply equally to all patients. Patients with cancer have more access to specialist palliative care than patients dying of other diseases, which confirms the hypothesis deduced from other studies; ie, most patients using such services have cancer. 2, 9, 16 Patients with cancer also have substantially higher odds of having palliative treatment goals and psychosocial or spiritual care. Although research has shown that patients with chronic noncancer diseases, such as cardiovascular and respiratory diseases or dementia, have many palliative needs and nonphysical problems, a palliative approach is not always integrated in the care of these patients. 2, 9 Differences in disease trajectories can probably explain this large discrepancy. Predicting the timing of death is much more difficult among noncancer patients; therefore, the moment to switch to palliative goals is less obvious. 22 However, the palliative needs of these patients are just as pressing as those of patients with cancer. We also found a small effect of age on end-of-life care provision. Younger patients received more potentially lifeprolonging treatments, which suggests a stronger emphasis on saving life in younger patients than in geriatric patients. Specialist palliative care was also more often accessed by younger patients, which confirms other literature advocating better palliative care for older people. 2 Furthermore, we found a large regional difference between northern Flanders and southern Wallonia, which could not be explained by individual patient characteristics or differences in urbanization. In Wallonia, patients were less likely to receive spiritual care and have palliative treatment goals but more likely to receive potentially life-prolonging treatments than in Flanders. Belgium is a federal state in which health care policies are developed at national and regional levels. Health care services are equally available to all patients, but regional differences in medical culture and the way services are used have been identified. 17 Palliative care policy is increasingly developed at the regional level.
These sociocultural and policy differences appear to have an important impact on medical practice. Future research is necessary to explain this regional variation more fully.
In conclusion, although in recent decades end-of-life care has become increasingly important and palliative care has been promoted widely, 1,2 our findings suggest that the principles of palliative care are not an integral part of end-of-life care for all patients in Belgium. To provide palliative care for all, a public health policy has to be developed that will further implement palliative care principles in all care settings, for all types of patients, and across all regions within the country. 
